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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture an improved 
two-member or two-element lens system having a curved 
image surface by providing an optical system having the total 
angular field of view of the specific angle or above and a 
curved image practically corresponding to the image surface 
of a camera. 

SOLUTION: The front lens member 12a of an optical system 
10a is an irregular lens member E1A having a concave 
surface in the direction of an aperture stop ASa, and the rear Sa- 
lens member 14a is an irregular lens member E2A having a 
concave surface in the direction of the aperture stop ASa. 
The optical system 10a has the total angular field of view of 
at least 62.5° , preferably 70° or above, and it has a curved 
image practically corresponding to the image surface of a 
camera in the length direction. The lens members E1A, E2A 
are both positive lenses, and they are made of a plastic of 
the same type. The front lens member E1A has both aspheric 
surfaces, and the second lens member E2A has no aspheric 
surface. When one lens is made aspheric on both faces, a 
very good optical aberration correction is obtained. 
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hit, X^X^y^S^IHHbl^XMfE 1 hT'&So 
WSiy^XWsil 4 hit, X7^y^S55tHJCil/>XS|5 
#E2hT'ifcS„ #l/>XSPttltJlfcofcX^;*^;/* 
tf^&SSI^So Z.<Z>IH©gffiUt. _hi£(Dl6fi&£jeUZ> 
fri<-3#t£J(&>K 2oT'lt&<> 3o©^ffiS:t 

u hi i/>xgp=trcit^<H2 vyxmttmmm 40 

ICfcoT^S, BU*l/>XS15t*Eihtt, VyXWtiV^L 
lu Cr3*»J«9*flD ©ffilCEgStlSm-^ffiS:* 
f„ H2 lyyXmtE2h^ Wffi#^T'feSo BU*l/> 
XSiWl2hlt, ^l/>XgPMl 4 h«fcU, M#Sm 
tffi\\ HSIU^ffiUCfc^Tlt. )t^i/^fM0h 
(DMjZ&mtf 2 4 mmT'fe »J , F1-yrt—1fi 8 T'fc *J , 
±W7 0. 3ST'feSo l/>XgPWl 2h»3cfcO f l 
4 hit. M^o^^-fXoX^^>y^**A^S£g$*t 
S. 

[0 0 4 1] l/>X^fA®iiTL (Stuffing 50 
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(EFL) i:tf)J£^li, l. 0 8T-feSo z<Dm&mfc 
7fcJglC£V>Tlt, 1/>XW**1 2 h JSitfl 4 hCD/?;* 
It, -etl^tU 2. 85 1mm. 2. 5mmt'feS„ H 
1 UyX$m 1 2 h tojtk&Sm f lhlt. 2 2. 2 8 mm 
T**»J, H2 b>Xg|S** 1 4 hOT^^geitf 2h«, 2 2 
0 . 14 mmt**5. tW>\$ f lh/ f 2h= 0 . 1 0 T'& 

So i/>xamEih©H(D?®±icit, mm&mfrb<D 

lx>xaPME 2 h©Hl®i:H2®cit, ^-ti-e'tu Ssg 

«is^ ^ ©Ksa*^ 5 2 sa& 1 2 3 miT*&z>$&m 

XT&<mmzB?®£\Bmi*. 051-056 
txs„ 
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So ^i/xf^i 0 ioifijjisyxmti 2 itt, IE 

6DIHtau>Xg|StJEii-e, #^X$£T-&So «#1/>X 
SPtfi 4 ilt, zfyxf-v ^M<DB{huyxmiE2i'V 
&So §ttfU:/XW*n 2 ilt, mBi¥**V3b*h M<D 
L/>XT*feSo MPtt*JASit*, Hi l/>XgP#Eii 

tH2 i/>xaiM*E2ii:©r^r^c@Bls:$^So r<z> 
H9^y&£ffiUc„3wcit. ft^i/x^A 1 0 i 
8tlt2 8mmT*&'J, F±yA-it 8T**> l J, ^^fflt 
6 2. 9 2£7?&S. 

[0 0 4 3] H9HS^ffiOl/>Xe/^Alt^S^«s 
TfeSo -t^t)^, 3 OlC^ja^-fhTb^oTtj, 
WlClt^>7h?:^C«:^ (-r^fet.. «'>(D-0. 0 
2mm©#gBlt^7h$:^DSfcWfeS) . ^>i^^ 
•7 hit. I 0. 05 I mmJ:»J/hSlrHfc*/7 hilLT^ 
^^tlSo ^©#ttlt, ^^SJJl/>Xai5WS:^t7JtC 

u 7^x+v tm^yxwti*.m<-tz>^t.\z.&^T 

Jft«a*ifc. &if&&l;£, ^x^^^l/>X§PMlt, 

*g<jcSK-rs#. i/>x^x^Aiag^^«ia^ 

<b&^fc^ic. HSWlc^i/7 Mc^iSr^Sziiilt 

[0 0 4 4] 3(DH9*66^^lCfeV^. l/>Xgi5Ml 
2 ifcitfl 4 i©J?Slt. -g-tl-^tlS. 3 3mm, 
2. 9 2 mmT'&S„ U^Xt/^^A 1 0 i CD^ffilt, 
«©*a73l6llC-9-y$:^-rsP31^T'&S„ 
ffi^CfeV^T, Zl©Ht§i©^ftWt- 1 2 0 mmT'3b 

So M®^^>xaisw©Hiffife«fcy J H2ffiit, -en 

-?tU ftj§^ffi^6©^3!)^>9 8j^feJ:yf2 0 9& 

[0 0 4 5] l/>X£/X-rA©£;gT L (SbuBIE^ 

(EFL) tCDSf^-lt, 1. 0 5T**>So H9©*?*L 
V^HS©^»©^S/X^A©tt|g?:^-rJK^ft^lt, 0 
5 8~@6 31C^$4XS. 

[0 0 4 6] ant, H7. H8. fe.fctfHgoiei^ 
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* 3¥£J$M<Dm& &b>Xfc ; fo?&g5 4 6. 1 nmlC;}3Vvtiil?£3*V2>„ Z 
tlt><D$$®&m<DF-)-yA-\%B l T°ibZ><, RELFli, fflM7 ■< —)\> FOBS. 

&rflZ.B^ntc.mmt. 4 4 0 nm^6 5 0 nm*T** -f -71/ Kj^C^CSiltiPS'b&VV 

. 00 79mm . 6ffi^7^ -/l/KT) 

. 00 7 5mm . 9*B*f:7^ -;i/KT*) 

. 0 1 2 1 mm . 7fflM"7-f -;bKT') 



«7 
^8 
SS9 



[0 0 5 0] MTF##r 



f . 7«*f i. omm 



!&7 
S&8 
!f£9 



8.0 
8.0 
8.0 



mm 



94.9 92.6/90.1 89.1/91.6 
94.6 92.0/90.6 82.9/92.6 
95.1 92.5/93.1 89.7/93.7 

5 'J ^ - ^ Sfc 'J 2 0 7>f >t©MT F* 

f . 7*a*r i. o*a*r 



±35. 8g 
+35.2S 
±31. 5S 



f57 8.0 67.5 56.3/45.8 50.1/56.2 ±35. 8g 

818 8.0 64.8 58.5/52.4 41.7/59.4 ±35.2g 

SI9 8.0 68.9 57.2/61.9 49.0/64.4 ±31.5^ 

* s<.xby*-*xT'(Dme!MTF. mmfe^/Mfrirm^ 5 4 6. i nm 

/50, 44 0nm/15, £<fctf 6 5 0 nm/3 5T'feS„ 

[0051] «t«u mmmmQmts&mommmz ★ [o o 5 23 
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2 

3 
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7.05 
4.70 
2.30 
4.79 
6.35 



2.70 
2.34 
2.30 
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2.41 



u>x*a 7 
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1.492 



57.4 



57.4 
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[0 0 54] 



SI 



ffi2 



C= 0.1794784 D= 0.5737500E-04 

k= 1.3880800 E= 0.8680000E-05 

iHjft^a (1/C) =5.5717 

C= 0.1725209 D= 0.2122000E-03 

k= 4.3530000 E— 0.1111500E-03 

(1/C) =5.7964 



F = 
G = 



0.1060700E-06 
0.6135300E-08 



F=-0.1845100E-04 
G= 0.3731300E-06 



[00 5 5] 



1 



F-*->A-=F/8.00 
^^^^^-^JX = 19.09 
^n>h^^-^X=16.72 



7*-7y h=16. 7X30.0 
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£SSfcfttt5 4 6 nnu fi?gL*SHte:4 4 0 — 6 5 0 n 


•K5.60 
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F/ 8.0 


m 0 JRtfptfl. 4 9 2. 7-/^&#5 7. 4 


11.98 


29.28 


F/ 8.0 




17.17 


38.69 


F/ 8.0 
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0.65000000 1.489394 


Afrtt 


3.92 


2.70 
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-3.58 


2.83 



0.44000000 1.502120 
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7. 
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89/86 


91/83 
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8.0 


12.5 


82 


82/79 76/78 


72/77 
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79/68 
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8.0 
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62 
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40 

mz 
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57/56 
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59/45 
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JBWW 






l 


7.06 


2.70 




2^210^ 


1.492 


57.4 




2 


4.63 


2.32 














2.28 


2.28 


#jt ^aVi.soo, 








3 


4.64 


2.24 


-6.38860 


1.810 


1.492 


57.4 




4 


6.23 


2.42 


-4.49680 











7.220 

lit', ffi^ffi^ $fc£ft©J*2. £J:0IBHItt. [0 0 5 7] #^[g*^ : 

#fi[^U^-^T«$ 50 [f*2] 
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x =- 



a" 



+ DY 4 + EX 6 4- FT 8 + GY 10 + y/X 12 + /K 



[00 58] 



[00 59] 



®1 C= 0.1837695 D = 0.3026600E-03 
k= 1.2941400 E=-0.6690900E-04 
F= 0.1536100E-04 

m&,*m (I/O =5.44i6 

B2 C= 0.1828588 D= 0.2875800E-03 
k= 3.9063400 E= 0.2252700E-03 
F=-0.6157600E-04 
TMJ$#& (I/O =5.4687 



G=-0.1489700E-O5 
H= 0.6267200E-O7 
I =-O.4329200E-09 

G= 0.6958700E-05 
H= 0. 
I - 0. 



ft: ^ 








i mmaMm^h^ 




F/8.00 








#^ = 19.20 








-#X = 16.53 




!7#-Vy b=16. 7X30.0 




#;*=-.31 
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29.01 


F/ 8.0 




17.17 


38.39 


F/ 8.0 


JSEfi($W» Jffiff^ 
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0.65000000 1.489394 


Aft Pi 


4.03 


2.70 


0.54610000 1.493777 




-3.55 


2.84 



0.44000000 
2 



1.502120 

2 0tf>Bfi. 
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4.67 2.62 #3^® 

2.56 2.56 ^777M).«9 

5.01 2.50 -6.38860 
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SI C= 0.1860829 D= 0.4563300E-O4 F=-0.1104300E-05 

k= 1.3447300 E= 0.1387300E-04 G= 0.9467400E-07 
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( 1 /C) =5.37395 

®2 C= 0.1744957 D= 0 . 2069600E-O3 

k= 3.9307700 E= 0.1545600E-03 

( 1 /C) =5.7308 
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F=-0.3658300E-04 
G= 0.4191200E-05 
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.00, 
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1 «JWS^BK=^4.-- 

■feS • •7-f-;i/F=35.90^ 
-fe* • ^VT^;i/=17.17 
"7* — h=16. 7X30.0 
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4 9 2, T>V<!&#5 7. 4tfe5^ 
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70> h7*-*X = 19.40 
Vy-*-i3 7.=-. 12 
*5.69 13.43 
12.03 26.87 
17.17 35.90 

m &m 
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F/ 8.0 
F/ 8.0 
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0.54610000 1.493777 
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Atftt 3.71 3.00 
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G»4] 
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(1.700 j 
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57.4 



J!f = 



to 



Ml C= 0.1914931 D= 0.5497140E-04 

k= 1.2600400 E= 0.1622360E-O4 

(I/O =5.22212 

ffi2 C= 0.1830794 D = 0.2125880E-03 

k= 3.7153600 E = 0.1570810E-03 

(I/O =5.46211 



* [00 6 6] 

F=-0.1457210E-05 
G= 0.1170740E-06 



F=-0.3892640E-04 
G= 0.4460260E-05 
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2.096 
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1.98 




fL700 x i 
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1.89 
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4.47 


1.81 


-9.44980 
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4 


6.13 


1.87 


-7.56870 
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SI 



®2 



1 



C= 0.1807068 D=-0.3280856E-O3 

k= 1.2344171 E= 0.3195396E-04 
F=-0.9249910E-O5 
G= 0.9636781E-06 

m,&*m (I/O =5.5338259 

C = 0.1472153 D= 0. 

k= 4.7899866 E= 0. 

F= 0. 

G= 0.4785053E-05 
(l/C) =6.7927722 



H=-0.3227695E-07 
I =-0.1757111E-08 
J= 0.1697079E-09 
K=-0.4888296E-11 

H= 0.1724156E-06 
I =-0.1222265E-06 
J=-0.1437650E-07 
K= 0.4033898E-08 



-fe^ • -7Y-;i/K=37.475 

•feS ■ ^>fT^;i/=19.39 
7*— h=36. 4X13.3 h :7tf-;fcX=+.21 

il»fili5 4 6nra, fiMMEH&4 4 O — 6 5 O n 'y^vVtto 
m. JUnWl. 4 9 2. 77^5 7. 41^^ 50 ifcAUtfE/) JB#f^ 



Ff->A-=F/11.00 
ftv$~7* — i*7» =20.44 
7a> h:7#-;fcX=22.78 
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1.493777 
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0.65000000 1.585337 

0.54610000 1.594949 

0.44000000 1.614252 

2 ^m-l 2 0<Z>R1S. 
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14.11 


F/11.0 


13.46 


28.21 


F/11.0 


19.39 
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6.82 
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2.015 


1.492 


57.4 
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5.16 


2.62 










2.40 


2.40 






3 


5.00 


2.07 


^® 2.436 


1.590 


30.9 


4 


7.84 


2.22 









uyX&Z 8.184 

iSO^ttm «*IrW>^S, J3<fclflSH§fcJU & [0 0 7 3] #S£®#3l5£ 
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x = 



CY 2 



+ or 4 + £r* + /t 8 + cr 10 + m 12 + ir 



[0 0 74] 



Hi 


C = 0.1924613 


D=-0.1770210E-O3 


G 


= 0.7303340E-08 




k= 0.3904830 


E=-0.2260400E-05 


H 


= 0. 






F=-0.2492010E-06 


I 


= 0. 




$L&¥& (I/O 


=5.19585 






B2 


C= 0.1076584 


D= 0.1590450E-03 


G 


= 0. 




k =-0.7312000 


E= 0.3218400E-04 


H 


= 0. 






F= 0. 


I 


= 0. 




( 1 /O 


=9.28864 






®3 


C =-0.1873389 


D=-0.2324560E-02 


G 


= 0.3449830E-04 




k= 0. 


E= 0.1303100E-03 


H 


=-0.4184760E-05 






F=-0.1572430E-O3 


I 


= 0.1503290E-06 




m&¥& (I/O 


=-5.33792 






®4 


C =-0.1602289 


D=-0.4250590E-03 
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